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Detailed Action 



Drawings 

1. The drawings are acceptable. However, the handwritten captions of the Applicant's drawings, though 
marginally legible, should be replaced with typed captions to ensure proper reproduction and visual clarity. 



Specification 

2. Though not warranting an objection of the specification (or claims), the Applicant usage of the word factor 
when describing the tone mapping function, in the specification and the claims, may be somewhat misleading. 
Factor can imply some multiplicative process, which is not disclosed. The Applicant may be better served by 
substituting the word factor with the word parameter, where appropriate. 

Objections 

3. The disclosure is objected to because of the following informality. On page 24 of the Applicant's 
disclosure, the variables width and height, found in equation (8), are undefined. The values of the these variables 
and/or what they are intended to represent cannot be easily discerned from the Applicant's disclosure. Appropriate 
correction is required. 



Claims 

Objections 

4. Claims 7 and 17 are objected to because of the following informalities. These claims refer to noise issue. 
The term noise issue has no general meaning in the field of image enhancement or in all of signal processing, for 
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that matter. As is evident from second paragraph on page 21 of the Applicant's disclosure, the Applicant intends 
noise issue to mean the matter, subject, or problem of noise. It should be clear, therefore, that, in claims 7 and 17, 
the word issue can be dropped (or, more preferably, changed to the word information) without substantively 
effecting the intended meaning of these claims. Removing the word issue from claims 7 and 17 not only makes these 
claims more consistent with the Applicant disclosure, but avoids the aforementioned confusion that may arise with 
usage of the term noise issue. 

5. The word analysis is misspelled in claim 1 ("alanysis" - claim 1, line 6). The word determined is 
misspelled in claim 1 ("determinined" - claim 1, line 10). Similar typographical errors can be found in claims 1 1 
and 18. 

6. Claim 9 recites the limitation "said lookup table". There is insufficient antecedent basis for this limitation 
in the claim. Changing the claim 9 to depend on claim 8 would rectify this problem. It will be assumed, henceforth 
in this document, that claim 9 depends on claim 8. Appropriate correction is required. 

Rejections Under 35 U.S.C. S 102(b) 

7. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the basis for the 

rejections under this section made in this Office action: 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on sale in this 
country, more than one year prior to the date of application for patent in the United States. 

8. Claims 1-4, 6, 8-9, 1 1-14, 16-20, and 23-24 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Nakai et al. (U.S. Patent 5,539,523). 

9. The following is in regard to Claim 1. Nakai et al. disclose a method for making color corrections on stored 
image data. This method includes: 

(1 .a.) Locating human faces within the digital image. See, for example, Nakai et al. column 2, 
lines 43-47 and column 8, lines 14-24. Note there that extraction of the facial areas 
necessarily entails their location. 
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(ib.) 



Analyzing the located and extracted human faces. See, for example, the analyses 



discussed in Nakai et al. column 10, lines 17-29 and column 2, equation (3) and lines 



43-47. 



ii. Analyzing the entire digital image. This could, for example, entail the digital image 
analyses discussed in Nakai et al. column 1 1, lines 43-52 and column 2, lines 26-34. 
(1 .c.) i. Determining a tone mapping function for enhancing the image quality of said digital 
image. See, for example, Nakai et al. column 4, lines 10-38, in conjunction with Fig, 
10 and column 10, lines 34-51. The tone mapping is accomplished by the application 
of the various color correcting matrices corresponding to disparate extracted areas of 
the image (e.g. matrices A, B, and C of Nakai et al. Fig. 10). See Nakai et al. column 
8, lines 14-24, equations (l)-(2) and column 4, lines 10-38. Therefore, these 
matrices can, collectively, be regarded as the tone mapping function 1 , 
ii. According to Nakai et al. ( Nakai et al. column 8, lines 14-24), included in this set of 
matrices is a normal correcting matrix and a flesh correcting matrix. These are 
derived from an analysis of the entire image (Nakai et al. column 2, lines 26-34) and 
an analysis of the facial, flesh-tone regions (Nakai et al. column 2, lines 47-53), 
respectively. 

(1 .d.) Applying the tone mapping function (i.e. the aforementioned collection of correction 
matrices) to the digital image so as to produce an enhanced digital image. Note steps 6 
and 10 of Nakai et al. Fig. 10. 
It has thus been shown that the color correction method of Nakai et al. sufficiently conforms to the image 
enhancement method proposed by the Applicant in claim 1. Therefore, the teachings of Nakai et al. anticipate the 
method of claim 1. 



1 Note that these matrices provide a relation from all colors (i.e. the entire domain) of the input image to the corrected output colors. Though 
conditionally applied over the domain of the image, these matrices can collectively be considered, in a mathematical sense, a function 
mapping the input (uncorrected) image colors to the output (corrected) image colors. 
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10. The following is in regard to Claim 2. As shown above, Nakai et al. disclose a color correcting method that 
conforms to the image enhancement method proposed in claim 1. The method of Nakai et al. (steps (l.a)-(l .d)) is 
automatic. See, for example, Nakai et al column 6, lines 35-40. It has thus been shown that the color correction 
method of Nakai et al. sufficiently conforms to the image enhancement method proposed by the Applicant in claim 
2. Therefore, the teachings of Nakai et al. anticipate the method of claim 2. 

1 1 . The following is in regard to Claim 3. As shown above, Nakai et al. disclose a color correcting method that 
conforms to the image enhancement method proposed in claim 1. In Nakai et al.'s method, the face area is 
"extracted therefrom through a process such as removing separate points, expanding, contracting, labeling and 
recognizing the shape" (Nakai et al. column 2, lines 43-47). This process effectively constitutes a face detection 
algorithm applied to the digital image. It has thus been shown that the color correction method of Nakai et al. 
sufficiently conforms to the image enhancement method proposed by the Applicant in claim 3. Therefore, the 
teachings of Nakai et al. anticipate the method of claim 3. 

12. The following is in regard to Claim 4. As shown above, Nakai et al. disclose a color correcting method that 
conforms to the image enhancement method proposed in claim 1 . By providing a mapping from uncorrected flesh 
tones to corrected flesh tones, the tone mapping function (see above) of Nakai et al.'s method incorporates 
"psychological factors". This is implied, for example, by Nakai et al. in column 2, lines 35-38. "Signal factors" 2 
influencing the tone mapping function of Nakai et al.'s method can include everything from the colors of the input 
digital image to the histogram derived from the digital image (Nakai et al. column 11, line 52). That is, the tone 
mapping function derived according to the method of Nakai et al. includes both "psychological factors" and "signal 
factors". In this manner, the color correction method of Nakai et al. sufficiently conforms to the image enhancement 
method proposed by the Applicant in claim 4. Therefore, the teachings of Nakai et al. anticipate the method of claim 
4. 

13. The following is in regard to Claim 6. As shown above, Nakai et al. disclose a color correcting method that 
conforms to the image enhancement method proposed in claim 4. To further enhance the image, Nakai et al. 
supplements the color correction discussed above with a filtering process (Nakai et al. Fig. 12, block 40) intended to 



2 Here, the signal under consideration is the input image. Signal factors will be interpreted as being the properties of such a signal. 
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enhance the contrast of the output image (Nakai et al. column 1 1, lines 65-67). If one considers this filter coupled 
with the aforementioned correction matrices (as shown in Nakai et al. Fig. 12) as representing the tone mapping 
function, then that function would include image contrast as a "signal factor" 3 . Since the facial region is a subset of 
the image, facial contrast would similarly be a signal factor. 

14. The tone mapping function of Nakai et al. also inherently incorporates the bit-resolution 4 of the input 
image. This is determined by the quantization (24-bit resolution) of the input image. See Nakai et al. column 11, 
lines 19-23. Therefore, the tone mapping function of Nakai et al.'s image enhancement method further includes the 
signal factor of digital resolution. In this manner, the image enhancement taught by Nakai et al. sufficiently 
conforms to the image enhancement method proposed by the Applicant in claim 6. Therefore, the teachings of Nakai 
et al. anticipate the method of claim 6. 

15. The following is in regard to Claim 8. As shown above, Nakai et al. disclose a color correcting method that 
conforms to the image enhancement method proposed in claim 4. The tone mapping function is implemented as a set 
of lookup tables (LUTs). See Nakai et al. Fig. 8 and column 10, lines 12-15 and lines 19-24. In this manner, the 
color correction method of Nakai et al. sufficiently conforms to the image enhancement method proposed by the 
Applicant in claim 8. Therefore, the teachings of Nakai et al. anticipate the method of claim 8. 

16. The following is in regard to Claim 9. As shown above, Nakai et al. disclose a color correcting method that 
conforms to the image enhancement method proposed in claim 8. The LUTs implementing the tone mapping 
function are clearly used for color correction. That is, the tone properties (i.e. the corrected or mapped colors, or 
more specifically, the corresponding color correction factors - see Nakai et al. Fig. 8) within the LUTs are applied to 
the digital image so as to alter the tone values of the digital image, thereby producing an enhanced digital image 
having altered tone values. Again, refer to Nakai et al. and Fig. 8 and column 10, lines 12-15 and lines 19-24. In this 



3 Representing the tone mapping function as such is legitimate. By adjusting the contrast of the color corrected image, the tone of the image is 
further corrected presumably through the improvement of contrast. An adjustment to the contrast will effect the tone of the image, including 
the extracted facial region. Furthermore, a filter applied to a 2D signal such as the image would be in the form of a matrix. Therefore, the 
color correction matrices of Nakai et al.'s color correction scheme can be coupled with the filter 40 of Nakai et al. Fig. 12, in a mathematical 
sense, to form a single tone mapping function for the image. 



4 In claim 6, digital resolution can interpreted as the number of bits (bit-resolution) used to encode the color data of the image. This 
interpretation of digital resolution will be used in this document It is consistent with the Applicant's disclosure. 
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manner, the color correction method of Nakai et al. sufficiently conforms to the image enhancement method 
proposed by the Applicant in claim 9. Therefore, the teachings of Nakai et al. anticipate the method of claim 9. 

17. The following is in regard to Claims 11-12. Claims 11-12 recite substantially the same limitations as claims 
1-2, respectively. (These claims merely propose generic computer systems implementing the corresponding methods 
of claims 1-2). Therefore, with regard to claims 1 1-12, remarks analogous to those presented above with regard to 
claims 1-2 are respectively applicable. 

18. The following is in regard to Claim 13. As shown above, the teachings of Nakai et al. adequately address 
all subject matter put forth by the Applicant in claim 12. In Nakai et al.'s method, the face area is "extracted 
therefrom through a process such as removing separate points, expanding, contracting, labeling and recognizing the 
shape" (Nakai et al. column 2, lines 43-47). This process effectively constitutes a face detection algorithm applied to 
the digital image. It has thus been shown that the color correction method of Nakai et al. sufficiently conforms to the 
image enhancement method proposed by the Applicant in claim 13. Therefore, the teachings of Nakai et al. 
anticipate the system of claim 13. 

19. The following is in regard to Claim 14. As shown above, the teachings of Nakai et al. adequately address 
all subject matter put forth by the Applicant in claim 13. By providing a mapping from uncorrected flesh tones to 
corrected/7ey/i tones, the tone mapping function (see above) of Nakai et al.'s method incorporates "psychological 
factors". This is implied, for example, by Nakai et al. in column 2, lines 35-38. "Signal factors" influencing the tone 
mapping function of Nakai et al.'s method can include everything from the colors of the input digital image to the 
histogram derived from the digital image (Nakai et al. column 11, line 52). That is, the tone mapping function 
derived according to the method of Nakai et al. includes both "psychological factors" and "signal factors". In this 
manner, the color correction method of Nakai et al. sufficiently conforms to the image enhancement method 
proposed by the Applicant in claim 14. Therefore, the teachings of Nakai et al. anticipate the system of claim 14. 

20. The following is in regard to Claim 16. As shown above, the teachings of Nakai et al. adequately address 
all subject matter put forth by the Applicant in claim 14. Given the arguments above with respect to claim 6, it 
should be apparent that the tone mapping function of a system implementing the method of Nakai et al. incorporates 
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signal factors that include digital resolution and face region contrast. Therefore, the teachings of Nakai et al. 
anticipate the system of claim 16. 



21. The following is in regard to Claims 18-19. Claims 18-19 recite substantially the same limitations as claims 
1-2, respectively. (These claims merely propose generic computer systems implementing the corresponding methods 
of claims 1-2). Therefore, with regard to claims 18-19, remarks analogous to those presented above with regard to 
claims 1-2 are respectively applicable. 

22. The following is in regard to Claim 20. As shown above, the teachings of Nakai et al. adequately address 
all subject matter put forth by the Applicant in claim 19. By providing a mapping from uncorrected flesh tones to 
corrected flesh tones, the tone mapping function (see above) of Nakai et al.'s method incorporates "psychological 
factors". This is implied, for example, by Nakai et al. in column 2, lines 35-38. "Signal factors" influencing the tone 
mapping function of Nakai et al.'s method can include everything from the colors of the input digital image to the 
histogram derived from the digital image (Nakai et al. column 11, line 52). That is, the tone mapping function 
derived according to the method of Nakai et al. includes both "psychological factors" and "signal factors". In this 
manner, the color correction method of Nakai et al. sufficiently conforms to the image enhancement method 
proposed by the Applicant in claim 20. Therefore, the teachings of Nakai et al. anticipate the medium of claim 20. 

23. The following is in regard to Claim 23. As shown above, the teachings of Nakai et al. adequately address 
all subject matter put forth by the Applicant in claim 18. The tone mapping function is implemented as a set of 
lookup tables (LUTs). See Nakai et al. Fig. 8 and column 10, lines 12-15 and lines 19-24. In this manner, the color 
correction method of Nakai et al. sufficiently conforms to the image enhancement method proposed by the 
Applicant in claim 23. Therefore, the teachings of Nakai et al. anticipate the medium of claim 23. 

24. The following is in regard to Claim 24. As shown above, the teachings of Nakai et al. adequately address 
all subject matter put forth by the Applicant in claim 23. The LUTs implementing the tone mapping function are 
clearly used for color correction. That is, the tone properties (i.e. the corrected or mapped colors, or more 
specifically, the corresponding color correction factors - see Nakai et al Fig. 8) within the LUTs are applied to the 
digital image so as to alter the tone values of the digital image, thereby producing an enhanced digital image having 
altered tone values. Again, refer to Nakai et al and Fig. 8 and column 10, lines 12-15 and lines 19-24. In this 
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manner, the color correction method of Nakai et al. sufficiently conforms to the image enhancement method 
proposed by the Applicant in claim 24. Therefore, the teachings of Nakai et al. anticipate the medium of claim 24. 

Rejections Under 35 U.S.C. S 103(a) 

25. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness rejections set 
forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in section 102 of this title, if 
the differences between the subject matter sought to be patented and the prior art are such that the subject matter as a whole would 
have been obvious at the time the invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

26. Claims 5, 10, 15, and 21 are rejected under 35 U.S.C. 103(a) as being unpatentable over Nakai et al. in 
view of Sakatani et al. (U.S. Patent 6,587,225). 

27. The following is in regard to Claim 5. As shown above, Nakai et al. disclose a color correcting method that 
conforms to the image enhancement method proposed in claim 4. Nakai et al., however, do not expressly show or 
suggest that the psychological factors include average face region lightness and average picture lightness. 

28. Sakatani et al. discloses an image processing apparatus, wherein the colors of an input digital image are 
mapped to those of an output digital image for the purposes of faithful color reproduction (Sakatani et al. Fig. 3). In 
much the same way as Nakai et al. (cf Nakai et al. equation (3) and column 2, lines 7-12), Sakatani et al. proposes a 
mapping that rmriimizes the difference between the output color and the desired color (Sakatani et al. column 4, 
lines 44-49). Whereas Nakai et al. use individual samples of colors (e.g. (r,g,b ) in Nakai et al. equations (l)-(3)) in 
their optimization, Sakatani et al. suggest the usage of an average or averages of colors. See Sakatani et al. column 
4, lines 44-51. Note that the color spaces of Sakatani et al.'s apparatus (i.e. L*a*b and CMYK) contain luminance 
(lightness) information (i.e. L and Y, respectively). 

29. The teachings of Nakai et al. and Sakatani et al. are combinable because they are analogous art. In 
particular, both Nakai et al. and Sakatani et al. teach methods of color correction that are based on the derivation of 
an optimized tone mapping. Therefore, it would have been obvious to one of ordinary skill in the art, at the time of 
the applicant's claimed invention, to use average color, or more particularly average luminance, as opposed to 
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individual color or luminance samples in the multiple regression analysis (Nakai et al. column 1, lines 57-67 to 
column 2, lines 1-11) of the image and facial regions of Nakai et al.'s color correction methodology. Clearly, the 
motivation to use average luminance, in lieu of individual color samples, would have been to substantially reduce 
the computational complexity of the regression by reducing the size of the data set that the tone mapping function is 
fitted to. Combining the teachings of Nakai et al. and Sakatani et al., in the manner just described, would yield a 
tone enhancement method, wherein the tone mapping function includes the psychological factors of image color or 
luminance and facial region color or luminance. The method thus obtained sufficiently conforms to that which is 
claimed by the Applicant in claim 5. 

30. The following is in regard to Claim 10. As shown above, Nakai et al. disclose a color correcting method 
that conforms to the image enhancement method proposed in claim 1. Nakai et al., however, do not expressly show 
or suggest performing L*a*b conversion prior to performing face location (i.e. prior to step (l.a) above), and the 
converting the L*a*b converted digital image back into the original format after color correction has been performed 
(i.e. after step (l.d) above). 

31. Sakatani et al. discloses an image processing apparatus, wherein the colors of an input digital image are 
mapped to those of an output digital image for the purposes of faithful color reproduction (Sakatani et al. Fig. 3). As 
shown in Sakatani et al. Fig. 1, L*a*b conversion (step 2 of Sakatani et al. Fig. 1 and column 3, lines 59-67 to 
column 4, lines 1-34) is performed prior to color correction (i.e. mapping step 3 in Sakatani Fig. 1) and the 
conversion back to the original color space (step 6 of Sakatani et al. Fig. 1) is performed after color correction. 

32. The teachings of Nakai et al. and Sakatani et al. are combinable because they are analogous art. In 
particular, both Nakai et al. and Sakatani et al. teach methods of color correction that are based on the derivation of 
an optimized tone mapping. Taking into account the teachings of Sakatani et al., it would have been obvious to one 
of ordinary skill in the art, at the time of the applicant's claimed invention, to perform L*a*b conversion prior to 
performing the color correction of Nakai et al.'s method (i.e. steps (l.a)-(l.d) above) and converting back to the 
original color space after the color correction has completed (i.e. after step (l.d)). The advantage of converting to the 
L*a*b color space, in this way, is that L *a*b color representations are known to be device-independent and, 
moreover, L*a*b models a human's visual perception of color more accurately than other device-dependent color 
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spaces such as RGB or CMYK. Incorporating L*a*b conversion into the tone enhancement method of Nakai et al., in 
this manner, yields a method for enhancing a digital image that is in accordance with claim 10. 

33. The following is in regard to Claim 15. As shown above, the teachings of Nakai et al. adequately address 
all subject matter put forth by the Applicant in claim 14. Nakai et al., however, do not expressly show or suggest that 
the psychological factors include average face region lightness and average picture lightness. 

34. As discussed above, given the teachings of Sakatani et al., it would have been obvious to one of ordinary 
skill in the art, at the time of the applicant's claimed invention, to use average color, or more particularly average 
luminance, as opposed to individual color or luminance samples in the multiple regression analysis (Nakai et al. 
column 1, lines 57-67 to column 2, lines 1-1 1) of the image and facial regions of Nakai et al.'s color correction 
methodology. From the preceding discussion relating to claim 5, it should be clear that combining the teachings of 
Nakai et al. and Sakatani et al., in the manner thus described, would yield a computer system that sufficiently 
conforms to that which is claimed by the Applicant in claim 15. 

35. The following is in regard to Claim 21. As shown above, the teachings of Nakai et al. adequately address 
all subject matter put forth by the Applicant in claim 20. Nakai et al, however, do not expressly show or suggest that 
the psychological factors include average face region lightness and average picture lightness. 

36. As discussed above, given the teachings of Sakatani et al., it would have been obvious to one of ordinary 
skill in the art, at the time of the applicant's claimed invention, to use average color, or more particularly average 
luminance, as opposed to individual color or luminance samples in the multiple regression analysis (Nakai et al. 
column 1, lines 57-67 to column 2, lines 1-1 1) of the image and facial regions of Nakai et al.'s color correction 
methodology. From the preceding discussion relating to claim 5, it should be clear that combining the teachings of 
Nakai et al. and Sakatani et al., in the manner thus described, would yield a computer-readable storage medium that 
sufficiently conforms to that which is claimed by the Applicant in claim 2 1 . 
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37. Claims 7 and 17 are rejected under 35 U.S.C. 103(a) as being unpatentable over Nakai et al. in view of 
Sonka et al. ("Image Processing, Analysis and Machine Vision", 2 Dd Edition), in further view of Materka et al. 
("Texture Analysis Methods - A Review", University of Lodz Technical Report 1998). 

38. The following is in regard to Claim 7. As shown above, Nakai et al. disclose a color correcting method that 
conforms to the image enhancement method proposed in claim 6. Nakai et al, however, do not expressly show or 
suggest that signal factors include histogram uniformity and noise information.. 

39. Sonka et al. discuss histogram equalization and its applicability to contrast enhancement. Refer to Sonka et 
al. page 60, paragraph 1. As Sonka et al. shows, with respect to histogram equalization, transforming images such 
that the entire range of brightness levels 5 are (approximately) equally distributed (i.e. transforming images so that 
they have uniform histograms - Sonka et al. Figure 4.2) results in images having enhanced contrast. Thus, Sonka et 
al. demonstrates the desirability of histogram 6 uniformity in image enhancing transformations. 

40. The teachings of Sonka et al. and Nakai et al. are combinable because they are analogous art. Specifically, 
the teachings Sonka et al. and Nakai et al. (Nakai et al. column 1 1, line 53) are directed to image enhancement 
techniques utilizing histograms. Therefore, taking into account the teachings of Sonka et al., it would have been 
obvious to one of ordinary skill in the art, at the time of the applicant's claimed invention, to supplement the signal 
factors influencing the tone mapping function of Nakai et al. (e.g. bit-resolution and image contrast - see above) 
with the signal factor of histogram uniformity. The motivation for doing so would have been to allow the tone 
mapping function to additionally provide enhanced contrast in the mapped tones. Despite this, neither Sonka et al. 
nor Nakai et al. directly show or suggest that the signal factors should further include noise information, though, as 
will be shown below, this feature is inherent. 

41. Materka et al. describe various features of an image expressed in terms of the image's histogram (i.e. first 
order histogram-based features - Materka et al. Section 4.1). In particular, Materka et al. describes image entropy 
(Materka et al. page 8, equation (4.9)). According to Materka et al. (Materka et al. page 9, line 2), histogram 

5 Again, changes in brightness (luminance) result in a change in tone. 

6 Histograms represent the statistical distribution of color, luminance, etc. in an image and can, therefore, be regarded as signal factors. 
Properties of histograms such as uniformity can likewise be regarded as signal factors, as well. 
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uniformity is related to image entropy. As is well-known in the field of information theory, entropy is a measure of 
the uncertainty associated with a signal (or, more precisely, a random variable). Accepting this definition and noting 
the fact that noisy signals are intrinsically entropic, it should be apparent that the entropy of an image is a measure 
of that image's noise. Therefore, by implication, histogram uniformity provides a measure of image noise. 
Consequently, supplementing the set of signal factors influencing the tone mapping function with the signal factor of 
histogram uniformity (as discussed above) simultaneously provides a signal factor of noise information or entropy 
(namely, the histogram uniformity), as shown by Materka et al.'s teachings. 

42. The teachings of Materka et al. are combinable with those of Sonka et al. and Nakai et al because they are 
analogous art. Specifically, Materka et al. illustrate various histogram-based properties of an image, in particular 
histogram uniformity, while Sonka et al. and Nakai et al. demonstrate the usage of histograms in image 
enhancement. It should be clear, given the teachings of Materka et al., that supplementing the signal factors 
influencing the tone mapping function of Nakai et al. (e.g. bit-resolution and image contrast - see above) to include 
the signal factor of histogram uniformity, yields an image enhancement method, wherein the tone mapping function 
has signal factors including histogram uniformity and noise information. A method thus obtained sufficiently 
conforms to the image enhancement method of claim 7. 



43. The following is in regard to Claim 1 7. As shown above, the teachings of Nakai et al. adequately address 
all subject matter put forth by the Applicant in claim 16. The limitations of claim 17 are substantially the same as 
claim 7. (This claim merely propose generic computer systems implementing the corresponding methods of claims 
7). Therefore, with regard to claim 17, remarks analogous to those presented above with regard to claim 7 are 
applicable. 

44. Claim 22 is rejected under 35 U.S.C. 103(a) as being unpatentable over Nakai et al. in view of Sakatani et 
al, in further view of Sonka et al. and Materka et al 



45. The following is in regard to Claim 22. As shown above, the teachings of Nakai et al. and Sakatani et al., 
when combined in the manner discussed above, adequately address all subject matter put forth by the Applicant in 
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claim 2 1 . While Nakai et al. shows digital resolution and facial contrast (see the discussion above relative to claim 
6) as being signal factors influencing the tone mapping function, neither Nakai et al. nor Sakatani et al. show or 
suggest histogram uniformity as such a signal factor. 

46. Sonka et al. discuss histogram equalization and its applicability to contrast enhancement. Refer to Sonka et 
al. page 60, paragraph 1. As Sonka et al. shows, with respect to histogram equalization, transforming images such 
that the entire range of brightness levels are (approximately) equally distributed (i.e. transforming images so that 
they have uniform histograms - Sonka et al. Figure 4.2) results in images having enhanced contrast. Thus, Sonka et 
al. demonstrates the desirability of histogram uniformity in image enhancing transformations. 

47. The teachings of Sonka et al. are combinable with those of Nakai et al. and Sakatani et al. because they are 
analogous art. Specifically, the teachings Sonka et al, Nakai et al. and Sakatani et al. are all directed toward image 
enhancement techniques. Therefore, taking into account the teachings of Sonka et al., it would have been obvious to 
one of ordinary skill in the art, at the time of the applicant's claimed invention, to supplement the signal factors 
influencing the tone mapping function of the method, obtained by combining the teachings of Nakai et al. and 
Sakatani et al., with the signal factor of histogram uniformity. The motivation for doing so would have been to allow 
the tone mapping function to additionally provide enhanced contrast in the mapped tones. A computer medium 
containing instructions implementing the method thus obtained sufficiently conforms to the medium of claim 22. 



Citation of Relevant Prior Art 

48. The prior art made of record and not relied upon is considered pertinent to applicant's disclosure: 
[1] U.S. Patent 5,130,935. Takiguchi. Publication Date: October 1995. 

Similar in principle to the methodology and system of Nakai et al., Takiguchi discloses a 
method and apparatus for correcting the color of an input image in response to extracted 
regions of the image. In particular, Takiguchi locates facial regions having skin tones and 
attempts to map the observed colors to the desired, corrected regions of the color space. The 
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color space used by Takiguchi is incidentally a L*u*v color space which very similar to 
L*a*b. In many cases, these color spaces are interchangeable. 
[2] U.S. Patent Application Publication 2002/01 72419AL Lin et al. Publication Date: November 
2002. 

Lin et al. disclose an image enhancement apparatus and a corresponding method using face 
detection to provide for automatic enhancement of appearances of an image based on 
knowledge of human faces in the image. 

[3] US. Patent 6, 748,097. Gindele et al. Publication Date: June 2004. 

Gindele et al. disclose a method for varying one or more image attributes of a print made from 
a digital image. The method includes, among other things, tone correction and, of particular 
relevance to the Applicant's claimed invention, facial detection and facial tone correction. 

[4] US. Patent 5,528,339. Buhr et al Publication Date: June 1996. 

Buhr et al. disclose a system and method of image reproduction in color with preferential tone 
mapping and color enhancement are provided in which the color enhancement and tone 
mapping are conducted in a prescribed manner in order to provide a reproduction having 
preferred visual characteristics. Buhr et al. provide a general theoretical discussion on the 
derivation of tone mapping functions, particularly those that map skin tones detected in the 
input image to corrected skin tones. 



Any inquiry concerning this communication or earlier communications from the examiner should be 
directed to Kevin Siangchin whose telephone number is (703)305-7569. The examiner can normally be reached on 
9:00am - 5:30pm, Monday - Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, Amelia Au can 
be reached on (703)308-6604. The fax phone number for the organization where this application or proceeding is 
assigned is 703-872-9306. 
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